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(54) VARIABLE INLET VALVE FOR INTERNAL element 11 is opened, pressure loss is decreased, and 

COMBUSTION ENGINE output performance is enhanced. 



(57) Abstract 

PROBLEM TO BE SOLVED: To install a variable inlet 
valve capable of enhancing the output performance of an 
engine without acting as a baffle when the valve is 
opened in a position equal from each port of a partition 
wall of a surge tank. 

SOLUTION: An internal combustion engine is constituted 
such that an inlet manifold introducing intake gas into 
each cylinder of a V-type multi-cylinder internal 
combustion engine is. divided into two groups, each group 
of the inlet manifold is connected to one side surface 
in the length direction of each chamber of the surge 
tank 1 2 divided into two chambers 1 2A, 1 2B with the 
partition wall 13, and the intake gas is supplied to the 
surge tank 12 from the direction perpendicularly 
crossing to the side surface. An opening 1 4 is installed 
in the position equal from each port 16P in the central 
part of the partition wall 13, and a rotating shaft 18 
to which a valve element 11 of the variable inlet valve 
10 opening and closing the opening 14 is fit is 
positioned in the vicinity of the wall surface on the 
opposite side to the port As a result, the valve 
element 11 does not act as the baffle when the valve 
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us&#©] vsa^iwiirt««iB<o*a««:«»*3i 

J;-5"C2 "5©SBS 1 2 A. 12BKftHSn/ct-yii 
>2 1 2©S2ilM©S#*|Sl©— WHtc-5-n-?nSBK3 

i 2tcfla&Sft4rt«MaHtc*«,»r. ttWBl 3© 
■WlSfWD&tf- h 1 6 P*»J=>5PL.Ir>ftfiCCKjn8Bl 4* 
SM. C©Win»l 4*HHr4BBE««^^l oo 
*Ff* 1 1 ttW SBKM 1 8 *#- h ©K*t«D£ 

sia^tc eg -5. comm. 1 lowme^ 
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1 

mum i ]. &tmfti&ma<D&$*ffi< l c®.s*.%w\T 

ocDSPstc^sn s nfc-tf- j? * > * ©«sm©fi**isi 
sss-r s ^nsj*" - ^ * > 9 ccsms s ft* 

ffi»e. ^seBUR^A^tcioTBBHSftSHnaKrR 

WK#-.h©5«ill©Sffiifi««:ttB 

£8SSivi*.>u Hd5 2o©^;U-7-CC^-tP>n. wfiBBS 
g^i^u F©^S50U-7'*<. i*3SP*sf±WIS«cJ: 2 
o©SPM«c^-f4 S n/c-9-- £ > i'©&SliM©g#:£fr 

©— flpjffik -en -en &I& § nt fo o . r5v#«c©is!I®k: 
OTBtttJS©«l>*aw*r>'T:. wk— WffitcHPb-cw 

•£>CR3i-7-*JU F*S2o©yjU-7"CC^-W?>ft. B?ie® 
^,-7 x.^ ;p F©§ iOb - rtgPAMt^lttC «fc -p T 2 
o©SSMtC#«« 3 ft/cif - i> $ > ^©S8Sk©S#*lS] 
©— fflMiC^ft^ftaSSSft-CteO. •RSWUCOfflraec 
B3fcf 5#rS]#> 68!fIB-9— > * tcgW&S ft-2>l*3&|g 

filBttWS©tf*a5-c*o-r. mils— ffiUffifcggputwi 

Aftf A?l£. MlBiK- h©K*HM©giEtt:H 

PSi*. 

MsB^Jf A?l£ ii G r m IB-9" - ^ £ > * F*3©fl5IBg?JP 
tf >9<Dto-2HcmftLCi: 4#»iT*rt*«BB©^7X 
[»S0B4] ^SMHrtJ«aB8©«»««:«k«*j9;Ar 
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2 

F*5 2-o©^;V-7'{C^W6ft > ii«IB® 

©— fiiffiK^ft^naj&^ft-cfct). 5Rm*5c©fflffiic: 

HtcSftw 6 ft S^KS^-ou^T* r> r. 

. m^9m<D^^MSsMxtb-»x. mib— mbk:hq> 

10 fcfliBiJ— ©«##iai«c. 85IBBaPSP©ita«± 

l?fBl®K<i©B3Paj«:*flS1-S^«©ffil?L*«x.ft:ffi 
tt©"5ISE«SU<;U^©^F«c«r. B?fB<±^)S©ffiJlrtK:. 
HtfgB-9— i^f >^©S^[S]tCX7^ F^I«Ki*jj«S 

■a-. 

BtTiB-9--y^>i'©^2)JK:. C©#*=&HufBif-y$> 

20 35ft£tT-*Jl> F*i2-o©^Jl— ^«:^e>ft. bJsBR 
jR?-#j|/ F©S^Jl/-7"*i, f*3SB*sf±^lll«:<i:oT2 
o©a5MCCf3-f 0 $ ft ft:-*- ^ ^ > i> ©SSPM©5^(^ 
©— fflffitC-eft^ftilifS^ft-CfcD^ ®^*JC©W]ffi(C 

itStr 4*rsi*> & WK-9- - y * > i» «c#*a S ft S f*j«S« 

ffllcm-t <5> ft S nJ^BRM-'^l'T'-C* -> r. 

mriBf±^is£oc > BtfiBDiseam^'^^^i GT. 'a» 
*©5WS£. m&?-i>9>9(D&¥-i;t!i}K.mffr-?m 

<£oIt6fC. -eL-CMtC. C©^©^ja®©S#-*lSj© 
— SC^mriB 2 o©SPMrt -?-ft ^ft&fflT S «fc -5 CcftjS 

30 $-t*-caw. 

Hulfi^tca. *riSjT^milBSfcBa5^*SjiT-5aa?L 
Sr. 3?ieoJ^&;'OU:/fCJ:orMHSft5BaPSS£U 

mriBA«©-««mriBif - y $ > 5- ©^ a; -cmwm-c 

JiSC. C©|gS|j|j|©ai«8{c«|g«|=Pir'&Bl0#W. 

HulBMji?L*iB?fB2 ocDgPM€:Jaiif SffiHSTmflBA 
tWEBES *6ftfc^K. "WEHPSfaWHa-S-S J: 9 K 

[0001]. 

F^-©®^,^:— s^S-ri-^-^^^^F^©^!! 
JCRW^ftSrtjKttBBO^ISaftfll^U^tCBB-i-S. 
[0002] 

fit*. rt«8«MB<Oia*%lSi±3-e4fc«> 

so &ftrc&£. -eur. cctawWMiita. © 
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gijK ftqS^ t b X itm? ZV- i> * > # *»W £ C <t # 
[0 00 3 ] <tC*>a^ ««3iH*a»K:»WrSift 

[0004] *CT, ^«flBWi8SBB«ctt«H"C2o© 

iwac«*»sttfc*-^*>**Rw. c<du--^*> 

rf«W^T2oOSM«3ia?Itt&L % «!K<D9l£RflE 

rt««MtDBk«sai3& J »Rsn'ri»a csphj^i 0-2 

9 9 4 9 3 ^£$B#M) . 

[0 0 0 5 ] -7?. V»«W«ra^ttl». »JS 
^:f±WIg3-C2 0(DSiJM2 A. 2 BtC#«U rtttSSBB 

4 A, 4B«n?tlS312A, 2 BCCjggSLrt* 30 

5 A, 5Bfi{CXD-^;W^7A, 7B*»WSi 

[0 00 6 ] CCDJ:^CC«fiX^n/cVS^m©F*9^KI 
©R«SStt"CW:. SS^Oi'lA, lBtCgglft-rSK 
^7^Jl.F4A, 4 BO, 2^<D8SS[i] 

HH^^T'V 1 «RC*&<D*«?S 
[000 7] 

^2<D**awcaai«t«corRUJL. ©^corsn^w 

V 1 *&#-Ffr6^0t»<&»tRWSC±***6 

if-^^>^owcD*«:sw"coi/c/cs5>cc. ani 
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- ^ * > * f*3T SRMCDiSft £JfflJ8£Kte tc £ C <!: 
[0 009] 

0, c <D®Micm3t-* *> Jifafr hm&y- - ^ * > 
zuzms zttz ftm&micwiv ens. pigMRax^ 

[ooio] ( 1 ) *-»;»^<MWi«#-F* 

20 (2) ^-^*>*<DS®a«$&*-- h3d»6«UC»fil[B 

cc&*f±ws©**aucrans*R#, c<D§ana$£§8 
[0011] (3) -9--s?$.>^©*«««»^-h*» ■ 

- hCDJS^ifflOHMtCggp^^. C(D}fA?L^3lDrif 
-5^dr>^rtJcBMLrWl3P*ll!HrS*P*t fc CCD 

(4) ^-^*>^©ai^fltt&#-h*»6»Ul»ttM 

^k:Hna<D*^±cDraRr^rasfefflRw % ccd 
«/^^©W**tt«I©fiIrtK:* -t? 5? > ^<DS^ 

[0012] ( 5 ) f±«JiStcoJ^K«^;b^©?fffi 1/ 
40 -cSS*cd?l^^^- ^ ^ > ^ ©s^^ffiiw: 3&>o@ 
gpJtS^o c (DA*tD^HS(Ofi^|nj<D— 2 OCD 
»BrtCc**i*n*fflr*J:9«:rtjB3-l*rRWaift 

k. ^«csi»fii-raKia«»*irarsiia7L*^iK 

RW % CO^tt*-^*>^©^WKRWtoKlWI« 

[0013] c<Dcfc9«c«Bsrsciccj:o^ ftttitcc 

J:^T2o(0»a«cf±«6>tifc-9---^5r>^rt"C. fJHB 
aS«CRCt6iifc^»«U<;l/^H#Ur 2o©M*J 

so aau/ctKsrcfe. oi^^/^^^cd^^-^^v 
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[0 0 14] 

S«-*>©-C*)D. (j>)"B(a)Ot-J?»^124 10 
|&M#S2^ 1 6 A. 1 6 B 4©tttt»»©«SK>«Wffi 

[0015102 (a) tC*JU>T* 1 2 CD 

ftaStett^Ml 3(C<fcor»ltD3iJHl 2 A<tSg2<OSS 
■ 1.2Biic»«S*xru*. 1f-5>*:>* 1 2CMfc# 
*Ip3<D— MOfCCM:. * 1 <£>3BM 1 2 A tcSttr * 3 0<D 
^m^^l6A(b. #2©»B1 2B*C««T*»» 
&tt«l BBiaWfiftStlT^S. ^m^tK^l 6 A. 
1 6 B«H7nUttl^9ft5l-7— K«:giTS7 7>^ 
1 7iCgi$ntl^, SRSlWRSl^ftS 1 6 A. 1 6 20 
B*sSaTSC©1t--^*>^ 1 2©HMffi<2:fi3£TS 

[00 16]-^ Jg 1 <DH5£«*Ctt, -9--y$r>*l 
2©rtSPCCKW6nfcft«JISl 3<D**®-C*oT, © 
«-^i*jWFKii»-rS««»E«l 6 A. 1 6BQ* 
-M6 Pfr&9Ll>(UCCnJ£!^'W:? 1 0 *RW 

cconjassaau^^i ok. ttwai 3cc^n$n 

1 1 a>61f-^*>* 1 2<DS^ 

^fiteSfaSft/dSRttl 8. C<DlslKttl 8* 3C 

HGBIB«>TST^^*x-^ 1 9 LiJ>htttifrh.'T9 

tt<. WW*-**, *ffi*MJBbfc><**-A*- 

[0017] te*$ % » 1 ©3QfiWI"Ctt, ft» 1 1 ©ISR 
¥A1 8« % ^2 (b ) «:^*Tcfc^«:, tf- h l 6 P#>e> 

1 6 P^RW6>tiytiSBt*hfiJ-rSSBWJtc 

ft**? inters. K±ci>j:9tc<ifiKofcari©«*« 4< 
©rt«HRi©nr^»«^^;i/^ i o-ctt, M6P 

^P,^U0»{SUBO(tWai 3T\ 1 2ft<D 

**CC#*1 1 CCj^THHSftiasiWLl 4#RWC 
*H*1 1 0DHE8WS1 8tetf- h 1 6 p^eai^w 
<£>»5I?L1 4C0lWK:|Wt*S©r l ##1 l*W3fF 

utcmc. cornel itfiy-ts*>9 1 2rtrKmo 
asa-mi/^ i o©Ba^i*S8cc*3it5i^-^*>^ i 2rt 
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[ 0 0 1 8 ] B311, *«IB©3r2©SISSWiecfe6^Srt 

(a) BVffl6«lBrt«raoif-^*>^i2iBa 
»15S16A f l-6Bi(D«KePffl*IBC«rBl«:KfflUT 
ScTBMa* ( b ) ( a ) OaJgiBtSisWzrz 0<Dfr 
#2 1 i-ecDlEtbcD— W©«SE*5W»»H"C**. 4 
fe, S2(DlOfiWC«. »l(OJIlt«iRIC«ia«B»tt: 

[0 0 1 9] S3 (a) K^rf <£5&C »2©SQSWft: 
0 tt, f±^M2 3 (DA««:flr 1 Q^JS09<D{±^S£ 1 3 <fc 0 
k/l<ff5f£T£ a 1 2(Om\<DUmi 2 A 

<tJH20SPmi 2Bi€riSffi-r^iSil?L2 41*. #- b 
1 6P£K»M<D1f-^*>^ 1 2(OfflJffiCcai»g5acc 

rb5. c©aaa2 4*HH-r*^raaft»^u^2o 

F^flttCCiRSU m£?zwmw<c£^xtt$}m2 3 
rt^6SimLriia?L2 4*Bai;sci3&$t?#*j:5K; 

tUt, f±^S2 3CCSW6nteiia?L2 4(D!P 
-H6P £^WJ<D«8BK:tt fc #{£2 1 #3BI?L2 4 
20 frSOEtttc. #(*2 1©5WI**«»A*163H(I2 2 

Mwt*j<. s?*>* i 2©wjfficcsars«a 

»ftfl6A. 18B. &CF. RJ^tt*l 6A. '18 
B *SRUtt^R»-7i*^ KicffiKtS 7 7 >^ 1 7 

[ 0 0 2 0 ] ftfcZ 1 ^131?L2 4©»tttC^ 

*>*T*»). M7L2 4#J©&<DStett. S3 (b) CC 
SWJ:9.«c^oWE«K»atr*. c©2H*2lfc«: 

30 l©IH&gSB8«:, R»jM»16A. 16B077> 
7<D±CCR#£C£#T*S. C<3DJBttSai[8tt, 
5 r ^>5/*2 6*»3l"rav l^.W F2 7i7' 
7>i/t 2 6^:f^T^>^^ ! J>^2 8*«^c^«?^ 
>y$($2 9i, ^»5i;>y*»2 9*?)gfiUtRW 
6*1. (±^S2 3tC^Utlia , 7^ + 2 5*#^ FT 

F»2 9 Ai*6«fitr4Ci3WT**. 
M^-Cti. Vl//>f F2 7«ca«jWftlr»«»rtt. 
>2/t26^^'J>« 2 8CtJ:ot:{^3n, Utt 
-7-f+2 5*^U"C^F»2 l*ttWa2 3rt*»635IH3 
40 tt % iia?L2 44GrW'r4J: i 5tcttoTl»i. 

[0 02 1 ] «±©J:^^«ffiU^-2<03(E«WOrt* 
«SM©oJSE.Ra^^^2 Ottt, h 1 6 P3&»6« 

L^fitt«CRW6nfcaBl?l2 4*BBBBrS#<t2 1 

1 2rttDf±WII2 ZammW*c*v4 
FnJttCCRW, ^f{*2 U*1f-^*>^1 2(D^gil{CR 
ttfcKttSeflE8 CCcfc ^t {±«3!S2 3 CCWft^TffiJCC^ 
FKttUraa7L2 4«:BBB3L/. H^B$«:tt#«:2 
l»f±WS2 3rt«:iRW!StiS©r, COB$0C^f<*2 1 
*s*-5/jr>^ 1 2rtTKjR©aEtltttV4SWB«ta 
50 SCWj:'^ COifem, BiK»«^^2 0©BB#tt 



(a) »VSS6flOTrt««Ha>-9--^*">^ 1 

6 A. 16 Bi(DS»»ffl[*«*[»iec»iffiU'C 
^-$-%mm. (b) « (a) CDpJ^PR^ji,y3 OO^f 
f*3 1 t*<DW$b<D— W<D«fi£%7S^^aHr*^. ft 

**. «3©38twfrctt % nKDmmwtmcm&mtLc 

[0023)04 (a) tC^-r<fc^CC, S&3©HttWC 

«. f±wis 1 3 oMJWi* i ©si»W£h««cjberu 
i?--^*>* i 2<omi(Dumi 2Atm2<D&mi 2 

B££iSjIT*ajI?l3 4£. #- b 1 6 P <bK*tf!JcD 

1 2<DffiJffitt&c^&tel9:#&. ccoiia 

?L3 4*MHT4?rStK»^U^3 0fl!»F»3 1 

-h 1 6 P<hffittl$]0D1f-i;£>^ 1 2<Di£ffiK:#te» 

a?L3 2£&ra£t>\ f*ar^iB«iigae«:<t->rc(D^ 

*»A?13 2*:ilD-C«-a5*>6^-^>^ 1 2ftKliI 
AS-ttSJ^KT*. #»»A?L32*SW^aa«ft 

A*. f±^}s* 1 3 tCK^fcaffl?L.3 40^- h 1 6 P{j?J<D 
fKWCCtt. ^p»3l3&iiiaTL3 4**l»/c^ec, *r#3 

lo^as^swAti^sst^rift^rfem^ tr-i** 

>^ 1 2<0fflffi*C««rSK«»««l 6A. 16B 
[0 02 4] #{*3 1 ©JBtttt. *K13 4<B#tttC£ 

t>nxt>*> % aa?L3 4^j®&<D»^«. a 4 (b) *c 

eco<,>T©KWiSBrr£. c<D^r(*3 1 {cii7^5/ 
[0 02 5] #{*3 l(D!S«ligJB9«m2(DlttS«©fc 

mrzvissj K3 7 i7 7>^ + 3 6*w?jrs^7' 

•J > y 3 8 *ixteA'5 ^ > y*»3 9 <!: . ^^>^ 
**3 9^6®fil/'CKW6ti"ClE«[l!7-r + 3 1 *#-f 
Kr5teft©*l©^-f F»3 9 Ai, *VF8f3 9A 
tc£MUX1t-is$>9 1 2<D#iiCC»5<fc5K:3r»3ft 
If 6nr^f{*»AtL3 2fc«ttU **3 1 **M FT 
^2©*'>f F»3 9Bi^6MTSCiOTti. 
C(DiteWti. VUy-f F3 7 'vCiim^^l^SST 
7 5>^3 6#*:7U>^3 8CCcfcoTttf&$ 
ft. ig$)9^3 5^Lt/?t$3 1 Aft 3 2 
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aii?L3 4*BB^rSJ:5tCftr>-C^ 

. a. 

[0 02 6 ] «±© J: 0 «C«flJ Lfc* 3 CDHJ£04©ft«S 
«B8tD^JSE««^^3 Ottt, b 1 6 P«»6« 

Hr»fiBK©1>--t>*>^ 1 2rt<Dtt*3S3 3tC, 5*f#3 
l«Cj:-D-CBBHSn4iiaTL3 4 3&sRWT*0. fr&3 
1 2(D^WtC»l^}fclHtbSlff9K:±o 
T#{W? A?L3 Z*mOXH'-&*^>9 1 2(*5CCfflAD 
0TC©«»?L3 4*raHU oISR«U^^3 0OB8 
10 #B$Kte##3 1 tttf-S?*>^ l 2<Z>ttSUCi!igT£ 
©T. C<DH*K*H*3:1**1J"-S**>* l 

«R;^^3 0CMW««:i$B4*--y 1 2ft 

[ 0 0 2 7 ] 0 5 4 ©HiSWCCfcC^irtttS 

«H©^^^Jl/^4 0<D»flE«r7n-r4><7>"C*0; 
(a) ttVS6»«rtJI»BBCD1f-^^>^ 1 2 

ft&m i 6 a. i 6 b tvmmu&zw&fticmffiisx 

20 ffsTWmm* (b) « (a)' ©U--t/*>* 1 2 cSDSBia 
0, ( c ) I* ( b ) G>aJXfflSU<JU:/4 0 <2#{fc4 1 (7) 

tto-c»g!T3. 

[002 81^5 (a) k^tj^cc, m4<Dm&mx 
a. i±mm 4 3 cbmmzm 2 <o ws«cE>tt«jK 2 3 1 m 

«6CJI<3BfiJfr5. ^Ur v C<D^il<Dft^Jlt4 3(Dft 
B.«c8B-r5#»*X7^ F*Jtt«c«#S-B&. tK-^ 
30 1 2(Omi<D^mi 2A£3T2CDS5S1 2 B-£* 

aj!T^ail?L4 4«. 05 (tf) CC^Tct^CC. tt$J 
114 30»£ffl®ftf*4>*?-< FfRtt (KSS-CtS 
T) tca^SffiaCC. /jNSttffiJBC[>7L4 4 A- 4 4 E^r 
BfJEtT^^raBBaBHrRW*. 4 A -4 4 

E©raiH«Sffi^CD?L4 4 A- 4 4 E <OS^^]CDilfel 
±iT^>. Sfor. S4CDH5S^lr«, h 1 6 P 

*>6ii51 : fL4 4^<D^@t^^U<-r5/ce^CC, 
1 6 Pt5p6SS&^CD?L4 4 A^4 4E$-CCDffiBtcDfP^ 

40 [0029]-^ m4 0|l5S^ICD^ft4 1 «Ctt, 0 5 
(c) CC^T^^tC, ftffc£#W±m*&4 4tC&»M& 
JB<DTL4 4 A-4 4EiKIJB<D?L4 1 A*. ^M<DH4 
4A-4 4 E©»£HS/cWKWT*<5. 7L4 1 AOtr 
v*\m&<DH4 4 A-4 4ECDf^^<5:^DT?*5. 
^fi*4 1 «:«|gi6ffi4 5^t; C<OlgKj|64 5C05fe 

[0 03 0] #*4 1 tt. fttJS43rt0^7>f F«« 

s«c. if-^^>^ l 2a>A^^riQ(cx7 Fdjaccir 

SO. #(*4 !CDffia6tt4 5tt*-S/-*>4r 1 2©fl-« 
50 CCK(^/clBtt|$IK4 9^7^ FS«5. ^ri*4 1 
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~4 4 E tc-gCU?cB#*raiSE^^'^^4 0 
■C* 0 ft 4 1 AtfttttB 4 3 KBftfctftfB&FWrc 
£>* -if- 3?*>* 1 2©«BKS«r2>i»«»«*l_ 
6A° 16B. Rtf. WWW16A. 16B*0t* 

[0 0 3 1] #f*4 1 ©W«S«4 9 tt. «*« 1 5 i 

C©iEUl^S4 9«. ^>y*4**»9ir*VU>' 
A F 4 7 t >5> ♦ 4 6 SrttlW * * ^ y > ^ 4 8 * 
;^i?>y49AK8mifiSt5. ^4©^J6ffl-C 
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